Decision criteria-Sandblad of the laboratory can be determined through experiments of this kind for each proposed structure.
In order to investigate the possibility of including emergency tests in the proposed structures, some further experiments were made. It was shown that the different analysers have different capabilities under these circumstances and that some proposed structures require additional equipment for achieving an acceptable overall performance of the laboratory. This is likely to be expensive.
Discussion
Simulation experiments ,are only one phase of the total evaluation project. A final decision must be based on several sets of information, some of which cannot be obtained through simulation experiments. There are several factors of importance not considered in the models used here. These include financial aspects; different reliability aspects for which special studies can be made; factors concerning the possibility of using the equipment in other circumstances than those studied, for example during the night; analytical quality aspects; and man-machine (ergonomic or environmental) aspects.
The models are applicable to most clinical laboratory systems. They can be adapted to local circumstances through the adjustment of input parameters. Results from stimulation experiments are, however, mostly specific to each studied laboratory system. For example significant variations in the request profiles can have a considerable influence on the results. The models are flexible in that they describe the laboratory system as a whole and can therefore be used for studies of different aspects of problems connected with the planning process.
Other problems can be introduced when evaluating the results from the simulation experiments. Thus a change in the layout of the specimen reception area can result in a changed reception pattern and this is particularly important when multichannel analysers are involved. Under these circumstances the conditions of evaluation are changed and the results from the simulation experiments are no longer valid. Such effects can be difficult to predict, and a sensitivity analysis of the result with respect to such variations must be made.
Another important factor not included in these studies is the evaluation with respect to the external effectiveness of the laboratory, i.e. the "medical benefit" of the report from the laboratory investigation. Some multichannel analysers produce reports in the form of test-profiles, where tests are reported which are not necessarily requested. The medical benefit of such reports is difficult to evaluate but has been extensively discussed elsewhere.
Techniques The financial evaluation of automation is a three-step process. Firstly, it is necessary to determine present costs in the laboratory and thus provide a base with which possible alternatives can be compared. Secondly, computation of the total cost of each alternative is required, including both initial acquisition cost and operating costs. Thirdly, the cost/benefit assessments of the alternatives need be compared in the light of their ability to satisfy specific requirements. The current laboratory costs may be considered under two headings direct and indirect; of these, only the former is relevant to decision making on the installation of an automatic analyser. These direct costs, shown in Figure 1 , include coverage of supplies, labour, reagents (including wastage), standards, controls, and any repeat or duplicate measurements required. In most cases indirect costs, such as expenditure on supervision and overheads will not change no matter which analyser is selected. Figure 3 .
After determining the current costs of carrying out the test load in question, the second and third stages of the analysis relate to cost evaluation of the instruments themselves.
In determining whether the workload justifies the installation of a particular automatic instrument it is important to find the breakeven estimate of the number of tests. This aspect is illustrated in Figure 4 . Many other factors influence the results, the most critical of which is perhaps instrument depreciation, which in turn relates to the estimated useful life of laboratory equipment.
Return on i_nvestment is a technique for calculating the amount of money one earns per unit of investment. The automatic analyser showing the highest return is the preferred system selected using this criteria.
Another technique for evaluating instrumentation is the payback period calculation. This is particularly useful in a hospital where cash flowis a prime consideration. Its calculation in cash-tight institutions would certainly' assist the administrator in evaluating any proposal and compare the benefits with other proposals from different departments within the organisation. Payback period addresses one of the administ- rator's major concerns how long will the particular piece of automation take to pay for itself? The payback period is defined as the time period required to generate sufficient cash flow to cover the cash outflow required to purchase the instrument. The calculation is a fairly straightforward procedure.
Two other parameters also need to be considered present value index and discounted cash flow. The present value index is defined as the relationship of the present value of cash inflow to the present value of cash outflow. To assist in the determination, present value tables are available in standard texts to calculate the index. The discounted cash flow rate of return is defined as the rate which will make the ,cash inflow equal to the cash outflow. Both can be calculated. These factors may be used to compare the various automation alternatives under consideration. Both techniques have the considerable advantage of being independent of inflation.
However, they probably provide a degree of sophistication which is not normally required, and often less complex approaches will suffice.
Two basic types of depreciation need to be considered, that is accelerated and straight line. The two most common accelerated approaches to the measurement of depreciation are known as sum of the year's digits and the double declining balance. However some medical insurance organisations do not accept considerations which include accelerated depreciation and the best approach is probably the conservative straight line calculation. In this approach the acquisition cost of the automation is simply divided by its useful life. The useful life assigned to automatic analysers is determined by the assessment of the life of the instrument relating to both physical deterioration and the product obsolescence.
Laboratories operate in an environment of limited resources which creates a driving force to ensure that any capital resources allocated are well placed. Figure 7 summarises the techniques and associated parameters utilised in cost analysis to help ensure that the resources for laboratory automation are applied in a cost-effective manner.
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